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ANNOUNCEMENT 
To the Ji'a1'lIW?'S of Missouri: 
The general government established twenty-six years 
ago in every State and Territory a.n A(; mCGJ.TFnAL AND 
MECHANICAL COLJJEGE for practical education. It has 
now extended its provision by appropriating to these Col-
leges an annual sum of money, to be used wholly an<1 
exclusively in the interest of the farmers. A representa-
tive of our own State has been the means of originating ana 
carrying this enlightened and benefkial legislation to :1 
successful issue. 
The purpose of the la\...-, as stated in it, is "to aid i11 
acqui?'ing and d~ff~tsinr7 anwng tile people qj' the United 
states uSf}f'ltl (tnd pntCtical h~lor1nation on 8'l.ddects con-
nected with AgTicu,ltw'c, and to promote scientijic investi-
gation and experirnent ?'especUn(! the pT inciples and 
applications qf Ag?'icztltltral Science." 'fhe object is to 
be reached by the establishment of A<t lWTlfJTHAL EXJ>E1{!-
)[ENT STATIONS, whose bnsiness it shall be to discover what 
is yet unknown, either in fact, application, or principle, ill 
anyone of the agricultural industries; bnt what is 
unknown must be found by research, not by accident, an(1 
requires knowledge, judgment, and industry. 
It is evident, however, that practical results are aimed 
at and expected; every farmer must be able to understan(1 
what is being done, that he maypnt whatever is yaluablf' 
to his own use and benefit; and that only is practical and 
valuable in agriculture which will bring the farmer, with 
no greater expenditure of energy and means than the 
present, a larger and more 'mInable crop in grain, fruit, or 
stock. To find how to bring this about is the bnsi-
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ness of the Station, and the means to do it with, those 
\vhich science commands. 
THE MIS80um AGRICeLTUl~AL EXPEltUIENT STATION 
has now been organized and established in conformity with 
a law, and to carry out these ideas. Look to it farmers; 
it will be your friend, it will work for you, it will try to 
show you how to render yonr labor more profitable; but 
remember that valuable results are not reached in a day, 
nor yet in a year; give it time and kindly consideration. 
Alive to the trust placed upon them, the officers of the 
Station feel its responsibilities, but are determined, as far 
as their abilities permit, to make it a success. Judge tlte1n 
by tlds, fa'rrneJ"s, and ?]WaS~bre success by ~o7wt they do 
fOT you. This shall be kept in mind in everything that is 
undertaken, and while yon stand by as sympathetic but 
sturdy friends of the Station, the latter proceeds on its 
mission with the assurance that honesty, zeal, and knowl-
edge must result in certain and permanent good to the 
cause of agriculture. 
THE LA. W OF CO~GRESS ESTABLISHING AGRICULTURAL 
EXPERIMENT STA TrONS. 
(The so-called "Hatch Bill.") 
AN ACT to establish agricultural experiment stations in connection with 
the colleges established in the several states under · the provisions of 
an act approved July second, eighteen hundred and sixty-two, and of 
the acts supplementary thereto . 
SECTION 1. Be it enacted by the Senate and HOlLse of Representatives 
of the United States of America in Oongress assembled, That in order to 
aid in acquiring and diffusing among the people of the United States 
useful and practical information on subjects connected with agriculture, 
and to promote scientific investigation and experiment respecting the 
pl'inciples and applications of agricultural science, there shall be estab-
lished, under direction of the college or colleges or agricultural department 
of colleges in each state or territory established, or which may hereafter 
be established, in accordance with the provisions.of an act approved July 
tiecond, eighteen hundrecT and sixty-two, entitled" An act donating publie 
lands to the several states and territories which may provide c.olleges f.or 
the benefit of agriculture and the mechanic arts," or any of the supple-
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ments to said act, a department to be known and designated as an "agri-
cultural experiment station:" Provided, That in any state or territory in 
which two such colleges have been or may be so established the appropri-
ation hereinafter made to such state or territory shall be equally divided 
between such colleges, unless the legislalure of such state or territory 
shall otherwise direct. 
SEC. 2. That it shall be the object and duty of said experiment sta-
tions to conduct original researches or verify experiments on the physi-
ology of plants and animals ; the diseases to which they are severally 
subject, with the remedies for the same; the chemical composition of 
useful plants at their different stages of growth; the comparative advan-
tll,ges of rotative cropping as pursued under a varying series of crops; the 
capacity of new plants or trees for acclimation; the analysis of soils and 
water; the c~emical composition of manures, natural or artificial, with 
experiments designed to test their comparative effects on crops of different 
kinds; the adaptation and value of grasses and forage plants; the com-
position and digestibility of the different kinds of food for domestic ani-
mals; the scientific and economic questions involved in the production of 
butter and cheese; and s\1ch other researches or experiments bearing 
directly on the agricultural industry of the United States as may in each 
case be deemed advisable, having due regard to the varying conditions and 
needs of the respective states or territories. 
SEC. 3. That in order to secure, as far as practicable, uniformity of 
methods and results in the wOl'k of said stations, it shall be the duty of 
the United States Commissioner of Agriculture to furnish forms, as far as 
practicable, for the tabulation of resuh;s of investigation or experiments; 
to indicate, from time to time, such lines of inquiry as to him shall seem 
most important; and, in general, to furnish such advice and assistance ad 
will best promote the purposes of. this act. It shall be the duty of each 
of said stations, annually, on or before the first day of February, to make 
to the governor of the state or territory in which it is located a full and 
detailed report of its operations, including a statement of receipts and 
expenditures, a copy of which report shall be sent to each of said stations, 
to the said Commissioner of Agriculture, and to the Secretary of the 
Treasury of the United States. 
SEC. 4. That bulletins or repOl-ts of progress shall be published at 
said stations at least once in three months, one copy of which shall b.e 
sent to each newspaper in the states or territories in which they are respec 
tively located, and to such individuals actually engaged in farming as 
may request the same, and as far as the means of the station will permit. 
Such bulletins or reports and the annual reports of said stations shall be 
transmitted in the mails of the United States free of charge for postage, 
under such regulations as the Postmaster-General may from time to time 
prescribe. 
SEC. Ii. That for the pUl'po~e of paying the necessary expenses of 
conducting investigations and experiments and printing and distributing 
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the. results as hereinbefore prescribed, the sum of fifteen thousand dollars 
per annum is hereby appropriated to each state, to be specially provided 
for by congress in the appropriations from year to year, and to each terri-
tory entitled under the provisions of section eight of this act, out of any 
money in the treasury not otherwise appropriated, to be paid in equal 
quarterly payments, on the first day of January, April, July, and October 
in each year, to the treasurer or other officer duly appointed by the gov-
erning boards of said colleges to.receive the same, the first payment to be 
made on the first day of October, eighteen hundred and eighty-seven: 
Provided, however, That out of the first annual appropriation so received 
by any station an amount not exceeding one-fifth may be expended in the 
erection, enlargement, or repair of a building or buildings necessary for 
carrying on the work of such station; and thereafter an amount not 
exceeding five per centum of such annual appropriation may be so 
expended. 
SEC. 6. That whenever it shall appear to the secretary of the treasury 
from the annual statement of· receipts and expenditures of any of said 
stations that a portion of the preceding annual appropriation remains 
unexpended, such· amount shall be deducted from the next succeeding 
annual appropriation to such station, in order that the amount of 
money appropriated to any station shall not exceed the amount actually 
and necessarily required for its maintenance and support. 
SEC. 7. That nothing in this act shall be construed to impair or 
modify the legal relation existing between any of the said colleges and 
the government of the states or territories in 'v\.·hich they are respect-
jYely located. 
SEC. S. That in states having colleges entitled under this section to 
the benefits of thiE:'l act and having also agricultural experiment stations 
established by law separate from said colleges, such states shall be author-
ized to apply such benefits to experiments at stations so established by 
"uch states; and in case any state shall have established under the pro-
visions of said act of July second aforesaid, an agricultural department 
or experimental station, in connection with any university, college or 
institution not distinctively an agricultural college or school, and such 
state shall have esta.blished or shall hereafter establish a separate agricul-
tural college or school, which shall have connected therewith an experi-
mental farm or station, the legislature of such state may apply in whole 
or in part the appropriation by this act made, to such separate agricultural 
college or school, and no legislature sh!tll by contract express or implied 
disable itself from so doing. 
SEC. 9. That the grants of moneys authorized by this act are made 
subject to the legislative assent of the several states and territories to the 
purposes of said grants: Provided, That payments of such installments 
of the appropriation herein made as shall become due to any state before 
the adjournment of the regular session of its legislature meeting next 
after the passage of this act shall be made upon the assent of the governor 
thereof duly certified to the secretary of the treasury. 
AGRICULTURAL EXPERIMENT STATION OF MISSOURI. !) 
SEC. 10. Nothing in this aot shall be held or construed as binding the 
United States to continue any payments from the treasury to any or all 
the states or institutions mentioned in this act, but oongress may at any 
time amend, suspend, 01' repeal any or all the provisions of this act. 
Approved Maroh 2, 1887. 
HOUSE m~ REPRESENTATIVES, JAN. 18,1888. MR. HATCH, FROM 
THE COMMITTEE ON AGRICULTURE, SUBMITTED 
THE FOLLOWING REPORT. 
The Committee on Agricultnre, having in charge the 
bill making a,n appropriation to carry into effect the pro-
visions of an act approved March 2, 1887, entitled "An 
act to establish agricultural experiment stations, in con-
nection with the colleges established in the several States, 
under the provisions of an act approved July 2, 1862, and 
of the acts supplementary thereto," most respectfully 
report, having had the same under consideration, that the 
act under which this appropriation is asked has been con-
strued by the First Comptroller of the Treasury as not 
making the appropriation for the current fiscal year evi-
dently intended thereby. 
A special act of appropriation is therefore necessary 
to make operative and effective the said act of March 2, 
1887. 
Accordingly the Secretary of the Treasury, in a commu-
nication to the House of Representatives, dated December 
22, 1887, relating to urgent deficiencies makes an estimate 
for this purpose, as follows : 
Agricultural Experiment Stations : 
To carry into effect the provisions of an act approved March 2,1887, 
entitled" An act to establish agricultural experiment stations in COIl-
nection with the colleges established in the several States under the 
provisions of an act approved July 2, 1862, and of the acts supple-
mentary thereto," $585,000. 
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This communication is accompanied with copies of 
letters as follows: 
TREASURY DEPARTMENT, I 
FiRST COMPTROLLER'S OFFICE, -
WASIDNGTON,D. C., DecemberS, 1887. \ 
Sm : You may remember that there was some trouble about 
what was supposed to be an appropriation made by the last congress for 
agricultural experiment stations in the act of March 2, 1887 .. It was con-
tended by some that section 5 of said act made an appropriation of $15,000 
a year to each one of said stations; but when the question was presented 
to me I decided tha.t the act itself did not make an appropriation: that 
the fifth section only provided that Congress should, in the manner and 
to the amount therein specified, maKe appropriations from year to year. 
You may also remember that the agricultural convention, which met 
in tbis city in the month of September, waited upon you as well as myself, 
to confer as to the best method of effecting the purpose intended by the 
act ; that said experiment stations were represented to have been estab-
lished in many of the States, and that they were in need of money to meet 
obligations incurred under the belief that the act had made an appropria-
tion. You will observe, also, that, under said fifth section, the first pay-
ment was stipulated to be made on the first of October; and in view of 
the fact that nine months of the "present fiscal year are not provided for in 
any of the appropriation bills, I beg to suggest to you the propriety of 
calling the especial attention of Congress to the matter, in order that at 
an early day it may make an appropriation for said nine months in a 
special bill, or by appending the same to a deficiency bilI, which win, in 
all probability, be passed very early in the session. 
I am led to make these suggestions to you from the fact that within 
the last few days I have received a letter from the chairman of the com-
mittee appointed by the late agricultural convention to look after this 
matter, asking me to call your attention to the subject, that an appropri-
ation may be obtained from, Congress at the earliest practicable moment. 
Very respectfully, 
M. J. DURH_~M, Comptroller. 
THE SECRETARY OF THE TREASURY. 
STATE COLLEGE. CENTRE COUNTY, PA., 
December 8, 1887. I 
SIR: In reply to your verbal inquiry as to the number of States and 
Territories in which agricultural colleges or experiment stations have 
been so organized as to entitle them to the appropriation provided for by 
the act of Congress approved March 2, 1887, commonly known as the 
"Hatch .A,-ct," I beg leave respectfully to say that atleast one such college 
or station has been established and is in operation in each of the thirty-
eight States, and in the Territory of Dakota. 
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It is possible that one or more of the Territories besides Dakota may 
have established such institutions; but no information of such a fact has. 
come to the notice of the Association of Agricultural Colleges and Expe-
riment Stations, and I have no reason to suppose it to exist. 
Very respectfully, your obedient servant, 
GEO . w. AT~ERTON. 
THE SECRETARY OF THE TREASURY. 
The sum named in the bill now reported, viz: $585,000, 
is thus in accordance with the estimate of the TreasuQ" 
Department, and is to enable the payments to be made for 
the four quarters of the year ending June 30, 1888, as pro-
vided by the said act of March 2, 1887, and early consider-
ation of this measure is asked, for the following reasons: 
The act of March 2, 1887, providing for the establish-
ment and maintenance of at least one agricultural experi-
ment station in every· State was hailed throughout the 
country as opening a new era in the development and pro-
gress of American agriculture. E,,"erywhere the act was 
regarded as immediately operative and carrying with it the 
necessary appropriation for the new work to begin on the 
first day of July, 1887. Institutions in various States, thus 
interpreting the law, made suitable arrangements, provid--
ing buildings, purchasing equipment and materials, and 
engaging the services of competent men. Agricultural 
students and investigators resigned lucrative positions to 
engage in the work of the new stations. Thus every prep-
aration was making for active operations to begin as con-
templated by the law, when the decision of the officers of 
the Treasury Department caused a general snspension, 
with much embarrassment, more or less a.bsolute loss, and 
wide-spread disappointment. 
In several States trustees of these colleges are prohib-
ited by law from incurring any indebtedness, and the great 
work provided by the said act of March 2, 1887, stands in 
abeyance until a special appropriation for the same is made. 
In agricultural experiments time is of the utmost import-
ance, and the whole growing season of the year 1888 will 
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be lost to the work in some of the States, unless action be 
taken by Congress before- the end of the month of Jan-
uary. 
ThE' subject is, therefore, one of especial urgency and 
the public interests require its immediate consideration. 
[The act making appropriation was approved by the 
President, February 2, 1888.J 
His Excellency, Albert P. Morehouse, Governor of the 
State of Missouri, having given his official assent to the 
acceptance of the grants and provisions contemplated in 
the act of Congress, the first and second quarterly install-
ments were paid to the Treasurer of the Station on March 
15, 1888. 
ORGANIZATION OF THE MISSOURI .A:GRICULTURAL EXPERI-
MENT STATION. 
The board of curators of the state uuiversity at its 
meeting, January 31, adopted the following: 
WHEREAS, The board of curators of the University of the State of 
Missouri, at its semi-annual meeting, held in the curators' room in the 
University building in the town of Columbia, in said state, on the 10th 
.and 11th days of January, 1888, resolved to organize an "Agricultural 
Experiment Station" under the provisions of the act of congress of the 
United States, of March 2, 1887, and entitled "an act to establish agricul-
tural experiment stations in connection with tbe colleges established in 
the several states under the provisions of an act approved July 2, 1862, 
and of the acts supplementary thereto. and did refer the organization 
.of said station to the Executive Committee; and, 
WHEREAS, It is the opinion of this Committee that it is the intent of 
said act of congress, of March 2, 1887, to establish said stations, not for 
the purpose of class instruction in agriculture, but to provide for ., scien-
tific investigation and experiment respecting the principles and applica-
tions of agricultural science," and for conveying the results thereof 
-directly to the people, and for conducting these experiments "having due 
regard to the varying conditions and needs of the respective states or 
territories ;" and, 
WHEREAS, The chief agricultural intereats of Missouri are grain and 
-stock growing, fruit and dairy products, and the chief hindrances to these 
industries are first: Unscientific and therefore unprofitable methods of 
lS 
ti1JiDg and improving thtj soil, o! cmItivating and ntilizing the plaD:ts, and 
of breeding end [e€ding the stock; and second, lack of knowI~dge of 
:i:o:seet and flmgus Hfe, and the- semi-man'ufactllring processes necessary to-
success in sevelral. branches of agriculture: therefore 
Resel//Jed and ordered, That the Missouri Agricultural Experiment. 
SlIamn be herelly and is now organized with the view to meet the inten-
tWms of the 8;ct of congress of March 2, 1887, iD accordance with the 
flDilowing plan and 'Provisions, to-wit: 
1. The control of the Missouri Agricultural Experiment Station i9, 
plaeed in the hands of the Board of Curators of the University of the 
Strote' of Missouri. 
2: The executive officers of the station are a director, an agriculturist, 
an assiStant chemist and a business manager, elected by the executive' 
committee, and their successors by the board of curators of the University. 
Eaell of these officials shall be amenable to the board of curators in, lila 
1ili.Jings pertaining to the duties of his office. 
3\ The Director shall have control and directIOn of all matters per-
taining to the experimental work of the station; he shall originate am\! 
superintend the conducting. of aU investigations and experiments sub 
mitrted; to and approved by the executive committee; he sba,u direct the 
W0l!li: (J)f all' employes and laborers of the station. and these sha:ll at aJ.1 
tiines be suBject to his orders; he shall, over his officia.l signature" pl'ep8l!e 
and submit bulletin& of the station's work to the executive committee 1011 
publ.iruU!ion, according to the' act of congress. He may nominate to the 
»@8.I1td of curators or executive committee an assistant chemist a.nd' an 
agmcuituriet. He may, from time to time, at his discretion a.nd a.8 the 
means of the station will perlnit, engage the a.ssistanceof any specialist: to 
aid in any of the investigations· carritld on,. He shall receive 1'01:' hiB-
ser.vices t1lie'sum of $2,500 per annum. 
4. 'llhe Agriculturist shall have charge of the farm work requir~d by 
the'station ; he shall, conduct such experimental work as may be de'Vised 
and plimned by the director in fertilizing soils, preparing land forseediilJ;f 
or planting;. rotation of crops, tI·eating, feeding and breeding animals, 
p:oopardng and preserving meats, growing and keeping. fruits, managttlg 
dtili'Y cattle and dairy products, and all' things, both special and, general, 
tllat may be 'required of hiln by the director in the line of experhnentatlion. 
E£e'el1a1l recei'l"e for his services the sum of $1,200 per annum. 
{f. 'lJlie AssismntChemist shall periorm,undertlie snperintendenceot 
tilBdlli!ctor, all th.e work assigned to him, and shall ~ceive for hiS' Ber-
VID_ 91,200 per 'annum. 
6. 'lJlie'BtlBiness 'Manager shall oonduct, all busins!!8 cOnwlpondencEt 
connected with the fiiJcal atfuirs of the station; keep an account of the-
reeeiilttl and expenditures of money, transact such business as may be 
neceesal'Y'with the depal'tments of the federal government: of the United 
State, publiilh all quarterly and annual reports required by the laws or 
<rongreI!Il!J"maJi6 'annual report to the govemor of the state of Ml880urij ·and 
attend ttJ ltbe Ilrintiilg, publiBhing and dilltributingof bulletins, approved 
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by the executi ve committee of the board of curators. He shall devise and 
execute methods for promoting the general usefulness of the station to the 
farmers of Missouri ; eugage and employ the unskilled labor needed by 
the station, and make all necessary purchases. HA shall keep his office at 
such place as the curators or the executive committee may direct, and his 
books shall at all times be open to their- inspection j he shall make to the 
executive committee quarterly reports of all his transactions and the work 
of the station on the last day of the months of March, June, September 
And December of each year. 
The Prt'sident of the board of curators shall be ex-officio the business 
manager of the station, and his compensation, including that of a secre-
tary or clerk selected and appointed by himself, shall be fixed by the 
board of curators at the June meeting, 1888. 
7. The Officers provided for in sections 3, 4 and 5, and at the salaries 
affixed, shall be chosen and elected by the executive committee, subject 
to~he action of the board of curators from and after June 1,1888. 
8. All salaries to officers of the station shall be paid quarterly, in 
same manner as other appointees of the board of curators are paid; 
other employes of the station shall be paid monthly, as employes of the 
University are paid. 
9. All moneys placed to the credit or at the disposal of the station by 
the government of the United States or coming to it from any other source 
.shall be paid to the treasurer of the board of curators of the University of 
the State of Missouri, and paid out by him in the same manner by which 
the payments of the University funds are now authorized. 
10. The Executive Committee of the board of curators will use any 
buildings or grounds of the farm or garden of the Agricultural College, or 
make any changes or repairs thereon that may be necessary for the work 
,(If the experiment station, and such buildings or grounds shall be under the 
<:ontrol of the director. 
11. It shall be lawful for the Curators of the University of Missouri, 
at any time when the necessities of the case require it, to elect other 
assistants or speCialists in connection with the proper performance of the 
work of the station, and to fix the compensation and term of office of 
each. 
12. There is hereby constituted an "Advisory Council," composed of 
the governor of the state, the president of the state university, the 
president of the state board of agriculture, the president of the missouri 
horticultural society, the master of thelstate grange, the professor of 
agriculture of the agricultural college, and the professor of geology at 
the university, who shall be admitted to the meetings of the board of 
curators or Executive Committee of the same, for conference and con-
sultation in matters pArtaining to the station, provided, however, that all 
business of the station shallba transacted by the Curators of the University 
of Hlssouri or its exec uti ve committee, upon whom the legal responsibility 
for the proper administration of affairs is placed. 
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TO THE EXECUTIVE COMMITTEE 
Hon. Board of Ourators, Mo. State University: 
GENTLEMEN :-1 hereby submit to your approval the 
()utUnes of the. work proposed during this season at the 
AGRICULTURAL EXPERIMENT STATION; for want of im-
mediately available funds it is necessarily limited in scope, 
but barring accidents intended to be exhaustivA and com-
plet~ ; only one phase of agricultural industry will be 
investigated, but all the science, energy, and skill of the 
station will be concentrated upon it in order to successfully 
master its principles. I might call it a study of the life 
history of the corn plant, and of the physical and chem-
ical conditions of climate, soil, and atmosphere that 
determine its profitable growth. It is unnecessary to give 
the reasons for this selection further than to say, that the 
gradual diminution of fertility of the soil render the dis· 
covery of a remedy, to arrest its alarming consequences, 
imperative. ThifS may reasonably be expected as the result 
of well-planned scientific investigation and research. 
The annual and steady decrease of crops grown on the 
same soil is a fact, as is likewise the restoration of such 
soil to renewed fertility by lying fallow for a few years, or 
plowing under a crop especially grown for this pur-
pose. In neither case do we bring upon the soil but what 
it possessed already or obtained indirectly from the ail'. 
The change then from relative barrenness to fertility must 
be found in the physical and chemical changes of the soil 
itself, and we are certainly justified in assuming it to be 
possible, to effect artificially and in a short time, what na-
ture does naturally and in years. If we know the physics 
and chemistry of the soil and the physiology of the plant, 
we are in possession of facts that contain concealed within 
them the principle, and if we know the principle, we be-
come the masters of the soil, as we are now its owners. 
Thorough, honest, scientific work with its accompaniments 
of knowledge, patience, industry, enthusiasm and the 
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power to draw correct conclusions, are the key and the 
only key to unlock these secrets of. nature. 
To benefit the farmer is to show him how to increase 
his crops; all successful agricultural industries faU back 
and depend upon this; y~t not only to grow a crop but to 
protect and mature it, is necessary to profitable farming 
and must receive attention. These remarks are deemed 
sufficient for a just understRnding of the plan of work 
outlined, to master the subject: 
.A STUDY OF THE LIFE HISTORY OF THE CORN PLANT AND-
OF THE PHYSICAL AND CHEMICAL CONDITIONS OF 
CLIMATE, SOIL AND ATMOSPHERE, THAT 
DETERMINE ITS PROFITABLE 
GROWTH. 
The work may be brought under the following four 
heads: 
1. STUDY OF 'fHE PHYSICAL FACTORS OF ATMOSPHERE 
A ND SOIL IN REFERENCE TO TEMPERATURE, MOIS-
TUI~E AND COMPOS!1'ION OF SOIL-AIR. 
It is understood that mere factors of record must be 
accessible for a number of years to become of general 
applicability; but several of the lines of work proposed 
a:re expected to be of immediate service in the solution of 
the problem undertaken. 
a. .Meteorological Observations :-(1) Barometer. (2) 
Thermometer. (3) Wet and Dry Thermometer. (4) 
Rain Gauge. (5) Wind Gauge. (6) Radiation 
Thermometers. 
o. Air Moisture :--To be determined by direct absorption 
6 inches, and 6 feet above ground for comparison 
with a. (3). 
c. Soil Temperature :-(1) 3 inches below surface. (2} 
6 inches below surface. (3) 12 inches below surface~ 
(4) 2 feet below surface. (5) 3 feet below surface~ 
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d. Soil Moisture :-The object is to ascertain the capillary 
power of the soil, or the rate at which it is able 
under existing conditions to lift water fro:n the lower 
sub-soil to the surface. 
e. Soil Absorption :-For water from air. 
/. Soil Evaporation. 
g. Plant Evaporation. 
h. Composition of Soil-Air :-To ascertain the amount of 
Carbonic Acid, Water and Oxygen in soil six inches, 
one foot, and two feet below the surface. 
2. STUDY OF THE LIFE HISTORY OF CORN BY INVESTI-
GATING IT AT ITS DU'FERENT PERIODS OF GROWTII. 
The chief objects, though not the only ones, of this 
investigation are to ascertain: 
First :-Whether or not the corn plant and presumably 
aU annuals, terminate their period of growth at 
or soon after fertilization, and take subsequently 
from soil and air nothing but water and oxygen. 
Second :-Whether or not such plants depend at their 
different stages of growth upon quality and quan-
tity of certain distinct mineral constituents, in the 
total or partial absence of which in the soil they are 
unable to become profitably productive. 
Third:-Whether or not such plants st.ore the products 
of assimilative and metamorphic physiological 
processes wholly in the seed, and leave their dried 
bodies comparatively worthless for feeding pur-
poses. 
These oby'ects in vlew there will be dettvrmined in tlte whole 
plant: 
a. Ash constituents. 
b. Nitrogen. 
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c. Starch-Sugar. 
d. Cellulose. 
e. Making diagrams of plants and cross sections of 
stem, 1eaf, root. 
Determined likewise: 
a. Ash constituents and perhaps nitrogen and starch 
in leaves at different periods of development. 
Determ1:ned likewise: 
a. The period of growth at which the corn plant may, 
without injury, be deprived of liquid water. 
b. Whether corn can grow and mature in purely 
mineral soil fed by purely mineral matter. 
c. Whether corn can grow and mature in sub-soil clay, 
snch as underlies a large portion of our state, without 
previous preparation. 
3. PLA'.r EXPERIMENTS WITH MANURES AND DII!']'ERENT 
MODES OF CULTIVATION OF CORN. 
The plat experiments will be made on half-acre lots, 
systematically arranged, so as to furnish during the' 
summer proof by inspection of the relative value of the 
fertilizers and methods of cultivation employed. The 
work will be carried on in ' 4 series of 11 trials, each, as 
follows: 
salt. 
1. Common mode of plowing, seeding and cUltivating. 
2. Same, but using lime. 
3. Same, but using coal dust. 
4. Same, but using a soluble magnesia fertilizer. 
o. Same, but using potash fertilizer. 
6. Same, but using phosphatic fertiiizer. 
7. Same, but top-dressing with ammonia salt. 
8. Same, but top-dressing with potash and ammonia 
9. Same, but top-dressing with nitrate. 
10. Same, but top-dressing with nitrate and potash salt. 
11. Same, but top-dressing with salt. 
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The second series will consist of experiments m~de in 
the same way, excepting that stable manure is put upon the 
land before plowing. 
The third and fourth series are made like the first and 
second, excepting that the plowing will be done six to eight 
jnches deep, or as deep as the soil permits, and following 
immediately with a sub-soil plow, to go at least eight inches 
deeper. 
4. EXPERIMENTS ON GROWING CORN, SORGHUM AND 
AI.FALl!'A FOR FORAGE [FOR FALL AND WINTER 
EXPERIMENTS IN FEEDING]. 
These three crops are to he raised likewise on half-
acre lots, and are to be grown in the following four ways 
each: 
1. Common way. 
2. Same, but using stable manure. 
S. Plowing deep and subs oiling. 
4. Same (S), but using stable manure. 
In addition to the work outlined above, tests will be 
made of the effect of deep and shallow cultivation, of 
listing and of cross fertilization. About sixteen varieti~s 
of 00rn and eight of oats will be tested on one-eighth acre 
plats each, and such other experiments undertaken as 
time, season, and means will admit of. 
P. SCHWEITZER, 
Director. 
